May 3, 2001

Christine Todd Whitman, Administrator
Us EPA

P.O. Box 1473

Merrifield, VA 22116

Attn: Chemical Right-to-Know Program

Dear Administrator Yhitman,

Bayer Corporation i pleased o submit the proposed test plan along with the cumant robust
:.mwu;'wiﬁhlt.ﬁ:}l_i[! format for cyciohexyl isocyanate (CASE 3173-53-3). AN documents are
Adobe Acrobat (pdf) files.

We will not begin animal testing until the comment period has expired and we have ime to review
submitted remarks.

Bayer Corporation’s registration number is .Cynithia Graham, Ph.D. is our technical
contact and can be reached at 412-777-3033 or by email at gynthia ormbam bidbayer.

Sincaraly,

Donald W, Lamb. Ph.D.
Vica President
Product Safety & Regulatory Affairs

S8 WY L~ AVH 1002

Enclosures: Test Plan, IUCLID data set on CAS# 3173-53-3
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Cyclohexyl isocyanate
CAS # 3173-53-3

Test plan justification

Cyclohexyl isocyanate reacts with substances which contain active H atoms, such as
water, acids, alkaline solutions, ammonia, primary and secondary amines, alcohols,
mercaptans,and phenols. A reaction with water causes CO, to split off and
symmetrical di-cyclohexyl urea to form, amongst other products. Catalytically acting
compounds such as tertiary amines, phosphines, some metals and metal salts can
cause cyclohexyl isocyanate to react with itself, forming dimers and trimers. During
processing, CHI reacts completely (usually with amines) to create the desired product.

Because of the exceptional reactivity of CHI, there are strict operating procedures for
production, storage, transport, and processing including the use of closed apparatus
and fixed pipelines constructed of specific materials.

Cyclohexyl isocyanate is stored under controlled conditions and there is limited,
controlled transport. It is therefore classified as a “closed system intermediate”. In this
regard, limited testing is required: no Repeat dose toxicity or Reproductive Toxicity
testing is warranted.

Physicochemical properties:

The properties of cyclohexyl isocyanate can be found in Handbooks such as CRC
Handbook of Chemistry and Physics and have been documented by Bayer AG.
Although original documents are not available for all endpoints, no additional testing is
proposed. (See attached IUCLID document)

Environmental Fate:

Photodegradation and Fugacity were modeled using the EPIWIN Program , as
recommended by the HPV Challenge Guidance. An OECD Guideline study of
biodegradation was performed on cyclohexyl isocyanate, and summarized in the
attached UCLID document.

The rapid hydrolysis of isocyanates in water is known, however no study was located
on cyclohexyl isocyanate. It is proposed to determine the rate of hydrolysis along with
degradation products of cyclohexyl isocyanate using OECD 111. This data will also aid
in the ecotoxicity endpoints.



Ecotoxicology:

Isocyanates are believed to hydrolyze to the associated amine (i.e. cyclohexylamine).
The OECD 111 study will confirm the degradation product. Since there are many
studies on fish, Daphnia and algae using cyclohexylamine, it is believed that these
endpoints will be filled with that data. No additional testing is proposed if
cyclohexylamine is the rapid degradation product of cyclohexyl isocyanate in water.

Mammalian Toxicology:
There are two well documented studies on acute oral, inhalation and dermal toxicity, as
summarized in the attached IUCLID.

Cyclohexyl isocyanate is a “closed system intermediate” because each of the uses is to
undergo a deliberate reaction to create another substance. Cyclohexyl isocyanate is
stored under controlled conditions and there is limited controlled transport. In this
regard, limited testing is required. Therefore no Repeat dose toxicity or Reproductive
Toxicity testing is warranted.

There are no studies to fill the Mutagenicity endpoints, therefore OECD 471 and 473 are
proposed.

To fulfill the Developmental Toxicity endpoint, required even though there is limited
exposure due to the chemical being an intermediate, OECD 414 is proposed.



Table 1. Test Plan for Cyclohexlisocyanate

Endpoint Data Availability | Acceptable Planned testing
Physical-Chemical Data
Melting Point -80C v
Boiling Point 172CT v
Vapour Pressure 2.2 hPa @ 20C v
Partition Coefficient Not determinable v
(logPow) - hydrolysis
Water Solubility hydrolysis v
Environmental Fate
Photodegradation EPIWIN v
Fugacity EPIWIN v
Biodegradability v v
Water Stability OECD 111
Ecotoxicology
Acute Fish Toxicity Only LCo Use CHA data*
Acute Invertebrate Use CHA data*
Toxicity
Algal Toxicity Use CHA data*
Mammalian Toxicology
Acute Toxicity v v
Mutagenicity OECD 471
Chromosome OECD 473
Aberration
Repeated Dose Intermediate-
Toxicity no testing necessary
Reproductive Toxicity Intermediate-
no testing necessary

Developmental OECD 414
Toxicity

v/ = data available and considered adequate.

* The Water Stability study will determine degradation products, believed to be
cyclohexylamine (CHA). CHA has adequate data for these endpoints




Exi sting Chem cal
CAS No.

El NECS Name

El NECS No.

Mol ecul ar Formul a
Mol ecul ar Wi ght

Producer Rel ated Part
Conpany:
Creation date:

Subst ance Rel ated Part

Conpany:
Creation date:

Meno:

Printing date:
Revi si on dat e:
Date of |ast Update:

Nunber of Pages:
Chapter (profile):

Reliability (profile):
Flags (profile):

I U C L | D

ID: 3173-53-3
3173-53-3
cycl ohexyl
221-639-3
C7H11NO
125. 17

i socyanat e

Bayer Corporation
15- JUL- 1999

Bayer Corporation
15- JUL- 1999

Bayer Corporation

23- APR- 2001

23- APR- 2001

Chapter: 2.1, 2.2, 2.4, 2.5, ,
3.5, 4.1, 4.2, 4.3, 5.1.1, 5.1.2, 5.
5.6, 5.8, 5.9
Reliability: wthout
Flags: without flag, confidential,
(DE), TA-Luft (DE), Material Safety Dataset,
Assessnent, Directive 67/548/ EEC, Sl DS

reliability, 1, 2, 3, 4
non confidenti al,

Ri sk
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Date: 23-APR-2001
2. Physico-chem cal Data ID: 3173-53-3

2.1 Melting Point

Val ue: -80 degree C

Met hod: other: historical data

Test subst ance: other TS: cycl ohexylisocyanate

Fl ag: Critical study for SIDS endpoi nt

23- APR- 2001 (1)

2.2 Boiling Point

Val ue: 172 degree C at 1013 hPa

Met hod: ot her: Handbook val ue

Test subst ance: other TS: cycl ohexylisocyanate; purity not noted

Reliability: (2) wvalid with restrictions

Fl ag: Critical study for SIDS endpoi nt

20- APR- 2001 (2)

2.4 Vapour Pressure

Val ue: 2.2 hPa at 20 degree C

Met hod: ot her (nmeasured): historical data

Test subst ance: other TS: cycl ohexyli socyanate

Fl ag: Critical study for SIDS endpoi nt

23- APR- 2001 (1)
Val ue: 12 hPa at 50 degree C

Met hod: ot her (nmeasured): historical data

Test subst ance: other TS: cycl ohexyl i socyanate

Fl ag: Critical study for SIDS endpoi nt

23- APR- 2001 (1)

2.5 Partition Coefficient

| og Pow.
Met hod:
Year :
Test subst ance: other TS: cycl ohexyl i socyanate
Remar k: A log Powis not determ nable due to the instability in water.
Fl ag: Critical study for SIDS endpoi nt
23- APR- 2001 (1)

2.6.1 Water Solubility

Qualitative: other: rapid hydrolysis

Test subst ance: other TS: cycl ohexyl i socyanate

Fl ag: Critical study for SIDS endpoi nt

23- APR- 2001 (1)

- 1/9 -



3.  Environnental

Date: 23- APR-20

Fat e and Pat hways ID: 3173-53-3

01

3. 1.1 Phot odegradati on

Type:

air

I NDI RECT PHOTOLYSI S

Sensiti zer:
Conc. of sens.:
Rat e constant:
Degr adat i on:
Met hod:
Year :
Test subst ance:
Reliability:
Fl ag:
23- APR- 2001

oH

1560000 nol ecul e/ cnB

. 00000000001 cnB/ (ol ecul e * sec)
50 % after 12.8 hour(s)

ot her (cal cul ated): ACP Program (v1.389)
GLP: no

other TS: nol ecul ar structure

(2) wvalid with restrictions

Critical study for SIDS endpoi nt

3.1.2 Stability in Water

Type:
Met hod:
Year :
Test subst ance:
Renar k:
Fl ag:
23- APR- 2001

3.3.1 Transport

Type:
Medi a:
Air (Level
Wat er (Level
Soil (Level |1
Biota (L.11/1
Soil (L.1I/11
Met hod:

Year :
Resul t:

1):
1):
):
I):
1):

Reliability:
Fl ag:
23- APR- 2001

bet ween Envi ronnent al

GP:

Hydrol ysi s !
Critical study for SIDS endpoi nt

Conpartnments

fugacity nodel level 111
other: air, water, soil, sedinent
other: EPIWN Level 11l Fugacity Mdel
1999
Di stribution Hal f-Life Em ssi ons
(percent) (hr) (kg/ hr)

Ar 7.03 25.7 1000 8
Wat er 31 360 1000 1
Soi | 61.6 360 1000 2
Sedi nent 0. 365 1. 44e+003 0 6

Persi stence Tine: 213 hr

Reaction Ti me: 272 hr

Advection Tine: 987 hr

Percent Reacted: 78.4

Percent Advected: 21.6

(2) wvalid with restrictions
Critical study for SIDS endpoi nt

- 2/9 -

Fugacity
(atm
. 77e-011
. 33e-008
. 53e- 008
. 37e-009

(3)

(1)

(3)



Date: 23-APR-2001
3. Environnmental Fate and Pat hways ID: 3173-53-3

3.5 Bi odegradation

Type: aer obi c
| nocul um predonm nantly domestic sewage
Concentrati on: .8 nou/l
Degr adat i on: 75 % after 20 day
Met hod: CECD Guide-line 301 D "Ready Biodegradability: C osed Bottle
Test™
Year : 1979 GLP: no
Test substance: other TS: purity: approx. 98 %
Remar k: 1 g/ Enul gator W (CAS-No. 68130-72-3) used as emulsifier
Reliability: (2) wvalid with restrictions
Fl ag: Critical study for SIDS endpoi nt
23- APR- 2001 (1)

- 3/9 -



Date: 23- APR-2001
4. Ecotoxicity ID: 3173-53-3

AQUATI C ORGANI SMS

4.1 Acute/Prolonged Toxicity to Fish

Type: static
Speci es: Leuci scus idus (Fish, fresh water)
Exposure period: 72 hour(s)
Unit: ng/ | Anal ytical nonitoring: no
LCO: .5
Met hod: ot her: Bestinmung der Wrkung von Wasseri nhal t sstof f en auf
Fi sche. DEV, L 15 (1979)
Year : 1979 GLP: no
Test substance: other TS: purity: approx. 98 %
Remar k: range finding test
Fl ag: Critical study for SIDS endpoi nt
23- APR- 2001 (1)

4.2 Acute Toxicity to Aquatic Invertebrates

4.3 Toxicity to Aquatic Plants e.g. Al gae

- 419 -



Date: 23- APR-2001

(4)

5. Toxicity ID: 3173-53-3
5.1 Acute Toxicity
5.1.1 Acute Oral Toxicity
Type: LD50
Speci es: r at
Strain: Spr ague- Dawl ey
Sex: mal e/ fenal e
Nurber of
Ani mal s: 20
Vehi cl e: ot her: wundiluted
Val ue: 560 ny/ kg bw
Met hod:
Year : 1974 GLP: no data
Test substance: other TS: cycl ohexyl isocyanate; purity not noted
Met hod: The undi |l uted conpound was fed by stomach tube to
Sprague-Dawl ey al bino male and fenmale rats. After the
approxi mate M nimal Lethal Dose was detern ned, groups of
mal e and female rats were fed in increasing doses at
increnments of 0.1 fractional log intervals at four levels to
cover the toxicity range. The data was used to cal cul ate
LD50 by the nethod of EJ de Beer. (bservations were nade
for toxic signs over a 14 day period and the viscera of the
ani mal s were exam ned macroscopi cal ly.
Resul t: The single oral dose LD50 for male and fenmale rats was
pl aced at 560ng/ kg bw with | ower and upper limts of 490 to
630 ng/ kg bw. Toxic signs included reduced appetite and
activity (1-3 days in survivors), increasing weakness,
col | apse, and death. Survival time was several hours to 2
days. Autopsy findings were lung and |iver hyperem a, and
acute gastrointestinal inflanmmation. Surviving aninmals were
sacrificed 14 days afer dosing. The viscera appeared nornal
by macroscopi ¢ exani nation
Reliability: (2) wvalid with restrictions
Fl ag: Critical study for SIDS endpoi nt
23- APR- 2001
Type: LD50
Speci es: r at
Strain: Spr ague- Dawl ey
Sex: mal e/ fenal e
Nurber of
Ani mal s: 4
Vehi cl e: ot her: 20% et hanol - 80% pr opyl ene gl ycol sol ution
Val ue: 335 - 625 ng/ kg bw
Met hod: ot her
Year : 1974 G.P: no data

Test subst ance:

Met hod:

other TS: cycl ohexyl isocyanate; purity = technical grade
Mal e Sprague-Dawl ey rats (wei ghing 270-300g) and fenal es
(wei ghi ng 200-250g) were fasted for 24 hours before the
conmpound was admi ni stered. The conpound was diluted so that
each animal received its dose in a volunme equivalent to
0.1-0. 2% body weight. G aded doses were given to four
groups of 4 animals by gavage. Synptons and nortality were
recorded for 14 days and the LD50 cal cul ated by the nethod

- 5/9 -



Date: 23-APR-2001

5. Toxicity ID: 3173-53-3
of Weil (CS Weil, 1952. Bionetrics. 8:349).

Resul t: LD50 = 625 ng/ kg bw (fenmal es) LD 50 = 335 ng/ kg bw (mal es)
Rat s exhi bited synptons of |ethargy and, dependi ng on dose,
proceeded to profound sedation.

Reliability: (2) wvalid with restrictions

Fl ag: Critical study for SIDS endpoi nt

23- APR- 2001

5.1.2 Acute Inhalation Toxicity

Type:

Speci es:

Strain:

Sex:

Nunber of
Ani mal s:

Vehi cl e:

Exposure time:

Val ue:

Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

Reliability:
Fl ag:
23- APR- 2001

LC100
r at
mal e
6
ot her: wundiluted
2.5 hour(s)
ca. 7160 ng/n®
G.P: no data
other TS: cycl ohexyl isocyanate; purity not noted

Six mature male rats were placed in a stainless stee
chanmber of 35 liter capacity and exposed to a concentrated
at nosphere of vapors produced by passing a streamof air

t hrough 42.4g of the conpound contained in a 500n

Erl enneyer flask. Vapors fromthe flask were passed though
a one liter bottle to renove droplets and then into the
chanmber. Air flow through the chanber was 4.0 liter/mn as
measured by a calibrated rotameter. No supplenentary air
was introduced. The aninmals were observed for behavior
until all succunbed. The viscera of the aninmals was

exam ned macroscopi cal ly.

Al'l six animals succunbed within 2.5 hours after start of
exposure. Ccul ar di scharge, |abored breathing, and slight

| ethargy were observed during the first hour of exposure.
During 1-2.5 hours of exposure, the animls exhibited

i ncreased weakness,
seen upon aut opsy. Average concentration of the vapors in
chanmber was cal cul ated to be 7.16g/nB (1393 ppn).

(2) wvalid with restrictions

Critical study for SIDS endpoi nt

- 6/9 -

(5)

col | apse and death. Henorrhagic | ungs were

t he

(4)



5. Toxicity

Date: 23- APR-2001
ID: 3173-53-3

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Exposure time:
Val ue:
Met hod:
Year :

Test subst ance:

Met hod:

Resul t :

Reliability:
Fl ag:
23- APR- 2001

5.1.3 Acute Dernal

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

LC100
rat

mal e/ f enmal e

8
ot her: undiluted
2 hour (s)

ca. 13523.76 ng/n¥

G.P: no data
other TS: cycl ohexyl isocyanate; purity = technical grade
The rats were supported on a wire nmesh rack inside a 20
liter chamber equi pped with a wi ndow and exposed to an
at nosphere saturated with the test substance. Vapors were
generated by passing a streamof air over a known quantity of
test material. The air flow was nmeasured by a calibrated
flowreter. Animals were observed until both succunbed.
Exposure of rats to a saturated vapor of the conmpound caused
noticable eye irritation, dyspnea, salivation, piloerection
and death to all aninmals exposed. Death occurred within 2
hours. Cal cul ated exposure concentrati on was approxi mately
2631.5 ppm (13523. 76 ng/ nB).
(2) wvalid with restrictions
Critical study for SIDS endpoi nt

(5)

Toxicity
other: MD
rabbit

mal e/ f enmal e

5
ot her: undil uted
2000 - 3160 ng/ kg bw

G.P: no data
other TS: cycl ohexyl isocyanate; purity not noted
The undi |l uted conpound was applied in increasing doses at
increnments of 0.2 fractional log intervals to the closely
clipped, intact skin of New Zeal and al bi no nale and fenal e
rabbits. The treated areas were covered with plastic strips
and the animals held in wooden stocks for periods up to 24
hours, after which they were assigned to individual cages.
onservations were made for toxic signs over a 14 day period
and the viscera of the test animls were exam ned
macr oscopi cal | y.
The acute skin absorption Mnimal Lethal Dose for nale and
femal e rabbits was found to be greater than 2000 and | ess
than 3160 ng/ kg bw. Toxic signs included reduced appetite
and activity (2-4 days in the survivors), increasing
weakness, coll apse and death. Survival at the higher doses

- 719 -



5. Toxicity

Date: 23- APR-2001
ID: 3173-53-3

Reliability:
Fl ag:
23- APR- 2001

Type:
Speci es:
Strain:
Sex:
Nunber of
Ani mal s:
Vehi cl e:
Val ue:
Met hod:
Year :

Test subst ance:

Met hod:

Resul t:

Reliability:
Fl ag:
23- APR- 2001

was | ess than 24 hours. Autopsy findings were henorrhagic
lungs, slight liver discloration and gastrointestina

i nflanmation. Surviving aninmals were sacrificed 14 days

after dosing. The viscera appeared nornmal by macroscopic

exam nati on.

(2) wvalid with restrictions

Critical study for SIDS endpoi nt

(4)

other: MD
rabbit

mal e/ f enal e

4
ot her: wundiluted

500 ny/ kg bw

ot her

1974 G.P: no data

other TS: cycl ohexyl isocyanate; purity = technical grade
Mal e and femal e New Zeal and white rabbits (wei ghing 2-3 kg)
were exposed to undiluted compound on their shaved backs for
24 hours, after which the conpound was renoved. Doses were
200, 500, 1000, 2000 ng/kg bw. Synptons and nortality were
recorded for 14 days.

M ni mal Lethal Dose = 500 ngy/ kg bw

The only obvi ous synptom was tachypnea.

(2) wvalid with restrictions

Critical study for SIDS endpoi nt

(5)

5.1.4 Acute Toxicity, other Routes

5.4 Repeated Dose Toxicity

5.5 Genetic Toxicity "in Vitro'

5.6 Genetic Toxicity "in Vivo'

5.8 Toxicity to Reproduction

5.9 Devel opnent a

Toxi city/ Teratogenicity

- 8/9 -



Dat e: 23- APR-2001
6. References ID: 3173-53-3

(1) Bayer AG data

(2) CRC Handbook of Chemi stry and Physics. 80th edition
(1999-2000) David R Lide, ed. CRC Press, New York. p 3-123 No. 4416.

(3) Meylan W and Howard P. (1999) EPIWn Mdeling Program
Syracuse Research Corporation. Environnental Science Center,
6225 Runni ng R dge Road, North Syracuse, NY 13212-2510.

(4) Younger Laboratories Study # 9495YLR74 (unpubli shed)

(5) Chemagro Study #40870 (unpubli shed)
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